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(54) OPTICAL RECORDING METHOD 

(57)Abstract: 

PURPOSE: To obtain a recording method which is capable of forming good microrecording parts 
in order to realize high-density recording by utilizing phase differences, is capable of having a 
large recording modulation degree in spite of the slight rate of the change in the film thickness 
before and after recording and is adequate for short-wavelength recording of a wavelength of 
620 to 690nm. 

CONSTITUTION: This optical recording method comprises making a laser beam of a wavelength 
of 620 to 690nm incident from a substrate side, changing the film thickness of a recording layer 
by 10 to 30% by the laser beam condensed onto guide grooves to induce the occurrence of the 
phase differences of the laser beam arriving at a reflection layer and reading the change in the 
reflected light quantity by the phase differences. The recording layer of the optical recording 
medium includes a resin having a glass transition point of >50° C and a main weight loss 
initiation temp, higher than 250° C or a resin having the glass transition point of <50° C and 
the main weight loss initiation temp, of 100 to 250° C and org. dyestuff. The recording layer is 
otherwise the layer of the org. dyestuff alone having the main weight loss initiation temp, of 150 
to 270 C and the weight loss of 20 to 40% in a temp, region from the main weight loss initiation 
temp, to (the main weight loss initiation temp. +100° C). 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



i 



THIS PAGE BLANK (uspto) 



mB*mmrr (jp> 



cw & H 4# It ^ $g <a> 



^W^8-297838 

<43)&HH ¥J*8¥(1996)1U112B 



(51)IntC1 * 






F I SBfi^^flSBf 


Gl IB 7/00 




9464-5D 


G 1 1 B 7/00 K 


B 4 1 M 5/26 




8721 -5D 


7/24 5 1 6 » 


G 1 1 B 7/24 


5 16 


7416-2H 


B4 1M 5/26 Y 








satu* *S* 1 OL ,(i 7 I) 


(21)fflg|»^ 


ftW¥7- 102385 




(71)tBPA 000005968 










(22)ffli£B 


¥J«7^(1995) 4/1260 










(72) ^ea^ to* ^fi 


























(54) [»|g<D*»] 









C57) [M#J] 

[«fj£] fiffiffliJ^6?SS6 2 0nm~6 9 0nmCDU 
Oie&JKDJRJl* 1 0~3 OS^fcS-B-C. JKWBKfU 

5 0 "C*?i-r-*>o=E?asg§^iag*3 100-250 

33$&mttiUm.ifi 1 5 0 ~ 2 7 0 -C-C. £«fiK?teiaK 
~ (±««ll*SfiS+ 10 0-C) ©Mii|5t©i«t!li 
2 0-4 0%T-*-2>W«fe5?MWf 

fttB£**Jffi-f £C£«:J:«3. «ffiK!B&£ 

^HSK£*-f £C£#T$, »S6 2 0nm~6 90n 



C2) 



*&HPF8-2 9 7 83 8 



^SSS*Ji<DJ««:a]iLfc^:IBIi«ftcc v 3H£«M*> 
e>iSS6 2 Onm-6 9 0 n m(DU~1f-:&£At* U 

i-5>5felH^^S*C*^X, ^fBSi^ftOIBIiJf^ #7 

5 o T:jy±Ta>o±^Si§*SS&# 2 5 0 X 10 

^oisas^ag^ 1 00-2 5 o n cT&£8tfl§<tir 
1 50-2 7 ^SMsmmSL- (iasii^a 

K+ 1 0 0*C) <DU&W$X<0$m&2 0-4 0%"C^> 

[A«a>miiftini] 

[000 1 ] 

[««±©3MS»W] *l%BJ«*lB^ffiCcBQU, »«: 20 
[0 0 0 2] 

[ft*<D8ffi] I/— •f-**36«4Lfc** s -f ^ 

7 8 0nm, 8 3 0 n m<fc 0 fc®JSfi<DU-if-*"CIB 

IEII®iC^«fe^^:fflt^cW^fe^^7E:IB»^ 

[0003] #«fi«XXieflWKfM> 5 % > C DS&tt 
<D*>%>* A-fVftr? a 7*2 (CD-R) #7 8 0 nmtc 

«fe5ft*«f*£ Uttt. «*tf , WMPM - 7 4 6 9 0 
^S¥4 - 2 3 8 0 3 6-5f&«> $t§9¥5 - 3 
88 7 8*4i«9»^<D***«a:3ti"Clr»S. 
tt. 7 8 0 nmWC D - R<D^m£^lfc6WC®ffl l> 

[0004] ttc> aamimmficticwsLxvsi. 40 

!|#P§BS5 7-5 0 1 9 8 0-^«, «f5B¥3 - 5 4 7 4 
4#&*^tCffl3g3*iTli£, L*>U TO*ttBBHAI* 
<D«ffi±0DlB§§Ctoi>TOfc<2T&0, IBiiO 

KoOTtt. WiUOWH^ 3-547 44 #£tf(L KH 
Bg54-5 00 0 5 8^£«<DftWt, «fH¥2- 504 
5 6 6-5f&$B, $5tf>¥6 - 1 2 5 7 0 3 



[0005] 

Sgg4©Pf*CCtiHUTK«««K*»Tlv4*$ % fB& 
as©SBB#**C>fc«>* «±IBi*<Dii^CC«Kg(D«Pa 

[0 00 6] 

*^t*^/c^CCM»^S[/J^B^S|5*?f^t,, 2po* 
/c. +$^iBii^lJiK£WT£®: , I6 2 0 n m-6 9 0 

«M«tfiC. MJNKMfr&ttftB 20nm-690n 
m®U-1f-:**AftfU *rt»±«:**LfcU— tf- 
3BCJ:01B^©« , **1 0-30%^t$iiT. JS« 

E«tti»©l3»l36«. */9 Xfig.^ 5 0 B C«±-C^O 
£®»iIteS&#2 5 0 'C<fc«5iSl^»JI*^l^«^^ 
S£^SK© 5 0 X;*i»-C3^^ilS«SB J6iftR*s 100- 

/ctiiat^tefig^ 1 50-270'Cr, EEMMPIS 
(£i&Sg§teSK+ 10 0*0 ®»K««T<D* 

[0 007 ] *ftEOCtel>-C«\ 3£IBMKt*& Lt k IB 

»U JRStHO^fit-r 431350831 

fi4SDS"r4ie«*s*4 0 "3Rrt»»w:A«L/c*©fiW 
J. Opt. Soc. Am. 69(1), (19 

79). p4^ msv««aiM^ifeS:i£c - 1 . v 0 

1. J72-C-1. No. 2. 86, Hvol. J 7 
3-C-l.No. 9 p 5 5 l**s*4*s % fttc, S 



(3) 

3 

saam^s&ifcteJ 66-c no. 5 P . 3 

8 5-3 9 2*^yBffrC*>£„ 

[0008] ^nttc^^t, m<D&s<omitic£zmB 

I -R 0 2 (1-cr) 2 +2aR e l a(l-a) cos 
(2knd) +a 2 R e 2 a 2 +4aR, * (aR 0 c o 
s (2knd) -R„ } Sine (2 no) + 

IS, Sine (?ca) ] + 2a l {a* R 0 2 ~2 aR 0 2 
cos (2knd) + R 0 2 ) * [2/3, Sine (2tc 
a)+2/3 2 Sinc(7ra)+/3 1 {Sine (tc 10 
a)+Sinc(27ra)} 2 +£,Sinc 2 (tt 
a) ] 

[0009] cc-c, R 0 =*ummm&<D%mm<om 

m&mm. aR 0 =CmOEIUK)tBRSH*. cr = 
t/p. CCm n=iE$IUI<DJlJr^, k = 2*/ 
A. d=j«3ii*, P=h7^f^, t=*H, A = 

Sine iito) = s in (7r a) /7r a, 
/S, =2A [cos' 1 < A/ (p • NA) ) - 0. 5 
sin{2con- 1 (A/(p-NA)))] 1 20 
/S 2 =2A[cos- 1 (A/(2p - NA) ) -0. 
5sin (2COS- 1 (A/(2p«NA) ) ) ] 

[ooio] ^ Jba^oso^iur, a/p 

<NA<1. 5A/p^^^*r*^ B COffiffi 
01 CCfcSBIB-^i?*-/ ^^©JBtti©aj£*^To 

Hit*. cneo^^^-^i^^^^wfiioBBa*^ 

-fST&O, 1UK1MK 2 (SGML 3ttS«-C£> 30 

*. H2 tt % mm^ d-v<ommr tsMm<owm^7jkr 
ft-ry^-c**. ft**, h3cc*h,>t % mfoomvrm 

nt*l. 5 8, ?SXffiftk»0. 0, Rm#Jf<Dn&* 
2. 1, kl*0. 0, ^i!t*9 0 0A, EfiAOnt* 
1. 5. kttO. 1, *R5ttJ|<Dnt*0. 14, k« 
4. 1 5, Wlttl 0 0 0 At*5. ifi^GftROH 
CC1 0 0 0*>^X hn-Aj:0 fe»l»R«ftJl3&$^^^ 

^*ttr**Sti&»^ectt % »gP4»fflffi4©eJ5* 
mmb<, «Bf3«B:«EO*ti*hU-Xl/"C^«0 40 

±iBS;cDit©CCj:0, Witt. H2K*VrC<!;< (A = 
680nm, p = 1 . 6ym k NA=0. 55, n = 
1. 5. a= 1, r = 0. 6TitH) . ttS^bOStt 

»I4t4i. 1/(R 0 2 )=0. 5«±r** (Eft 

mrc. i/(R 0 z ) =0. 5*61. otcKtbuui 

[0 0 1 1 ] Witt. J5*tHc01Slil?)CD«SP(DSS 50 



KNHPP8-2 9 7 83 8 

4 

(d ) *9 0 0*>^X ha-Afc:ft£cfc 5iCI5SHl,fc. 

l/— !f-3fe<D«SSiJc<fc0 2 0 0*>^ha-A 
0OW««3*i*t±fcj:O, 51**1/ <R,') 
*> 0. 244*60. 428440. 4 3%<D5Mtm 
«3HA*sf»6ti£. SaWJBOEWJOflWSaWK 
^S5r2 5 1 hP-AlCft*<fc5*C^l,/c« 
^ ^f^MSiOO 4 4 9t>W hn-A, 
7 3 4*>y* ha-AOGaa*J&£$*l£t4K£ 
0, KJW*I/ (R 0 2 ) *, 0. 902*60. 42 
8. 0. 902*60. 1 94 440. -etl-etlS 3 

[0012] CftfctfU !UME>X{b<cJ:«£lMC!>£ 
{b£**<£«£. fiBWOlW7-j/>W< l g 

msunrsLtcmmcotp-e. s»MMb**r*6 

KW/hSC»BW <H3tf3<^A^ii) SriSIRU-Cfw** 

ft i o%&L±<D&Mm&mL. &$gm<Dmnfi9 oot 

hD-A— 3 0 0 Q*>tfX fD-A<E>|EH^C£> 
E»iWft©««G**b*«»© 1 0 - 3 0 % 
tdk'J>-ejbZ>&<<Dtr-z^ HJ% % 200-800t> 

JM±aaB>tt*»4C4ttH«r**. £/c, iBifUItf 
S5R*6ft4»cDJ8^, *<DW*m4 K^T (ISOn 
tel. 5S, kl*0. 0, iBii@CDn«3. 0, kt* 

0. 27, $R5MJi©n«0. 14, kt*4. 15, m 
H«1 00 0A*C*^ > *, JS»T*n*A#<r, m 
J»cc j:«K«aMe{t»H3 (ctt^rtBaaittr*^^ 
9OO^>^hP-A(D0if (04*<DB3li£) =e© 
30 0*>^hP-A (Jg/?<D3 0%) <D^r1#6 
tiSS84*f«BBK«. C<Di§^fcig*4 2%^<&S B *> 
U felR*»»bft^T, E«»T«>filfiW>n, k£W 
f£ft6tf. tt*H»D**l^ ««B' tftfrtltK 

«^«Cttf BfiBB* 6 ©I 0 **« 4 ^ 4ft < ft 0 , 

4 (««B' ) «l*5C^r, 500*>^ho-A (| 
/fCD5 6%) "C^^. 

[0 0 13] L*U SBRtctt, CO±5«:,-A*ft 
n, k**-r*S**Ji*BB»llt'ri»^4Ctt, IBM 
*©JflW«:j:0fe**»«l/T, n, k^Lt, H 

5 (D J: 5 fc ft 0 , iB^Hirf*cDfi[ffl^*/jNS <«cotU 
5C4W» B *CT#*WOJ:5«:BB»)i36s*«€dR 
*6ft*Jl<D«^K:fc, *fB»««r-n*l. 5*6 

1. 9Hgco/jN$ufcco^ffll^C4tc<i:0, 
*«:J:*ttfflft^©KW*s/jNS<. +#*#ftE«SM 

[ o o i 4 ] £/c, E»*«rt»±-ctt< , sswatra 



5 

(7>F±) -c*t 5 mmicux, ti&gitfi 
ffinjfrc*s#, »ttSE<t«:j:sij!a*>n«K««sn 

1>-CB. sEffl*©Jl««:<tOOSP=&^l.-Ct> t MSB* 
£^t?JS^«:B. 5EfiU§8JBS©IiS.fc*±. # 

^ ^eiwaEeLhKMiiis &mmm 

©*■*««*. *«6«©±WIW*«ME«±«:»MfcSti 

£©S£ft*jWfliU A5l»iE$i^iSK£lf£. 
[0015] *»?|{C*slr>-C. SHJSfi<t L/ttt^';* 

**L-Cl>S. JSrtilKMRSttl 0 0 0~3000*> 
JJlT"C**C£*«»*U». JWBtttt* V»-C<t>U»-C 

[0016] a«©±KB««cj:-9-cH:. tsm(*n*r« 
cc§s«#»#ie5®<!:&*. 

W<T4J:i,>*«. AO'lWWc^HWWIItSWr&it* 
tCB»W*C4*JH*bl>. mfMtt. SiO, . Z 
nS-SiO, . ZnS. TaOx. Al, O, . Y, 
O, m^a<Di>0>ifim^Btl. *<DRJf«500*>^ 

T-CB* y hS?©S«*^?B)B©**i88iK 
iOfBHT-SSeti***. £?c t©SS«f*JB». JfciR 
JR©*SIH. BIWW«^L'«W«**Wt3«»i* 

[0017] EMI*. »IB*£»*4»6K 
B. »*L/<». ^-F-b^>hiV7h'bi'»h 

B, a»9 00~3 0 0 0if>i'?H3-ASflW*f* 

u». 9 o o*>^ ho--A*«rttW-r«fxS»tt 
-A*iijt4i. swj»*^«:a*orL*^. mm 



«fH¥8-2 9 7 83 8 
6 

[0018] smm*&fS.-r2>$i^ nm&x&tmft 

K(J, 8MIB, *'^^^iSK*i5 0-CJii±-C*>o^ 
fiHteSK* J 2 5 0'CJ:»J*C>*>©*4C»tt#'5*fi£ 

a&#5 o 'ca^sittHttAft*' 1 o o *cw±2 5 

O'CtiTOfc©*^?* IAV tf^X&^fiffi*^ 0'C* 
4. #5*|g#iaE#5 0T*?8©t§-&tcB. fE 

s§sp©taQ*«i§e (*©^«?-c»fiST set (cmr a 
*$. -e-©*&«:B. ^jgaraj&ae* 1 1 o o-c*src* 

Si. S£#©fi&«te<fc9#JBS*i£2©ttai*>«J. * 

fc. ^«K*siaa^2 5o-cj;»)?i;i»*i^tcB. se& 

g*5 5 o 'c^Tfr^±mMmtkm&ifi2 5 0 wr© 
<>©b. &mtK&h^t££Mifinp>irii£<<ttz>. 
ft. ccn^Tgtt «>e««»tt^©sistc*s^-c, t 

a n sasftttjf £ <t -SiaK-Cifc *) . 8tJii©«8K: J; o -C 
20 B t a n &tm*te*t. fcft^fc©* 5 **©^. •€■©!§ 

[0019] C©<fc 5 ^t»Bi«r«B£-r 5-"- F-fe iO* > 

ij^yxv, ^'j^y^u>. **8yra#y^^yx 

30 t*©G^*-r*. V7HtW>H»; 

©fc©-c*D, ^SJ-;t±©iae-e^S*iSC<tK:«fc 
o. sail. mfe. ^feji*- Fasfflesti** 1 . »-f*- 

iOt>hB. B^©^c#5©*»J®lKBfl : b-'"C<' 1 *« BE® 
MB. ^^DjMttx^^ -€-©3tlRiIXKJ; 
>3igmfi«)tcx7^h-7- ) &lJl^l/^3ttS/c«t). WIS 

J^SS^ 1 5 0'C#>e>2 7 0*C©45©4rat>4„ 15 0 
40 •C4T*t>'S4. iSMW^{C<t»)iEim®K:ifi-^<5Bn 
S/c. 2 7 0-C5rffi^^>i. fe*#@©«^tC 

sis^KiB. ±i^sii^ia^~ (i«siatsiae+ 1 o 

O'C) *?OSSW©»l*i2 0-4 0%T-*>2,W 

tcS-^-r^ 1 0~3 0%©S3^*«:»SCi*JfflltitC 
0. !ES^Siag*VjN3Ttf&&ft#*9. 4 0% 

%iffl^2>Ja^tcB. ^S*SH2SB£-C£<R.&-Sft*5 

so [0020] cc-ci>o$«iiafSiggiiJ. tg m 



C5) 

7 

WMfttii) -DTA Gi&JKt&tr) ftilSUDTGftiStCfc 

•mPf-Tm SSC5200H'>l»-XTG-DTA-3 
2 0 Ti#fs«JI 5mg 2 0 'C 

/#-C$J5EU 06K^rJ:5K:> j^g^-Td, -d 
,mmt. a - b «fc D *#>icU&XS> S. 

[0021] mar. t^ir^ 

-Cffiffll/r4>2S«±iHfTffiffll,-CfeJ:C^ W&feiit 
[002 2] *^«:ffii,^ffijjgi^SI4®ioa5# 

\s- j >?--yt*mmfk<&3i?z>&.wkmv$>*)s 6 2 0 n 

m~ 6 9 0 n m -CKH^iST L % I > <t t, » S j£"C . ^* 
•&UW^£^#<fcl//c£JISI^£ffll»*. t©Kit 20 
Jl©Rfftt. »*L<«600*>^hD-AtU: 

wffttt»H«©jww*F*iA». awtotc-c. sit 

J8©±«:. g§^#«^ 5ite^©*£DfcfciK&l>U 
Vl§HH§lliSJl£ISJI l/TTfc <fcl>„ 
[0 02 3] 

innffl] &.t. x&wzmmwicjiKtziDtcmmicttt 

11*6091 30 
1 9 0 03|->yx|-P-A, i»4i0. 4*zm 

*- HS«±(c®*f^2. l©BHt*>*.H'£lgJ?9 0 
Q*>?x ho-A«:X"--.>£U -?-©±k:, ifc^P*^ 

b>:/D ? i^S^ttO. lg*2. 5g©^on*;l/ 
A(CHC! 1 ) CtjgfgU 0. 0 09 g<D-> 

T->fe^ <a:£g&#fe3&SS N K - 2 9 2 9 £j«g 

ga*6?ag2 5 8*o to. 0 1 6 pcr>^r->fe^ (b 

iSliteiag2 3 0-C) g^U §6 40 
IC. ^*D^*1fy>r2fS{t4&$?LT?#e>ftfc^?£;& 

xt->3- h&x-s&mm*Bi£i>tc. *<Dm<om%w>m 

fB3 0 0 0t>^l-D-A-C, ie«i@#Jlcr>S*T* 
niigdSkiJ. 6 8 0nm(C*si<i-r^n^*l. 1. 
5 iO. lTlnfe. COiaiig©±tC^5r6 0 0*> 
97. hO-A©UIT^A,$ L/c. 



*#g§¥8-2 97 83« 
8 

[0024] c<Dizmmzmi-?z>m%<D*i5xw&u 

e ( t a n £©&*;<!: &Si&g© 5 -»5. !Sgffll©£) « 
1 0 0"CT*?), S«SPiJ&fiS»4 1 2*CT*,fc. 
C©7 I -f^4'«r. J&B6 8 Onm©¥*#U--»f- (N 

a = o . 55) ommmxmm ofctti, iBsasuos 

Si^HS«5 4%-C*oyc. CCx-f ^^©fBMSP© 
STM-CS>JffiL/c<!:C5. 8 0 0*>^Xh 

u-a-c&o. §eii^©i»g£3w:*$<fc-€- 1 ioo*>y 

^hO-A-Cft^fc (30 0t>^FD-A©H. g 

j?©i o%©^^) . c©^¥^t*, ei?®w*©* 

tg*i^fe4C5. £«JMaffi«2 2%i > UK© 

[0025] mmm2 

mmffll<Df<7?%. feSISSrgAtn. kdi-ftl-e 
til. 5t0. 4©-r HJSW 1 ©fPffi«S:» " 

l». &SIK3m/st\ fBt§U§&&5 0 0 kHz. ;<rt> 
^itSlTOns. IB^7-9mW-Ci8_BC5efilU W 

£/-?r7-o. 8mWTif£bfc£c5. *+';t-u--< 

8dB. 2dBt*o 

fc„ c©iei*sp©w«©5>K-c©m-^g«. * + y 

T-U^Jl/*s-4 0. 9dBT, -/-fXU^*J-5 
4. 5dBT*f), -e^ta 6ft l»ll$?fcsBia 

[0026] 

[*MI©»»] (4tBM«rf<Jffl-r & CitCfc o . igsgia 
iBSafmw&m^bgtf^t^rfcAS&ig 

H^tBS^WrSCitf-Ct. «6620nm-690 

[02] «g|Sd-C©j8»lT<!:S**^©B8«^-r^7 
[03] IBlfyg©JgJ5£KS^©IH&&^T^-77r& 
[04] IBif^©KWil4taH. st^^-r^^r 

[05] metecoimmvmmt&ttm. sum**** 
[06] £®mmteu&zmftztc&<D^wiw<Di- 

1 53-flf 

2 IB&Jf 

3 S« 



!$Ba¥8-2 9 7 8 3 8 





BEST AVAILABLE COPY 



*#§§¥8-2 9 7 8 3 8 



(14] 




@4 fiessi<D&x«0(tas^i) 



[B5] 




@5 e»«iNfe*cofe56mJi<taswJiW) 



THIS PAGE BLANK (uspto) 



